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Electric Power in Manchuria... 
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ro y a Yuformation contained in this report has been previously 
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The following report was written for the Japanese Administration 
fn Manchukno hy by K. MAWKATA ( Hy al }, Chief Engineer in. 
Ghargo of Mleetric Power. The e fact dle to of the document is un- 
known, but dates in 1945 are mentioned, indicating either that 

the report vas written late in the war, or that it has since been 
brourht up to date. The folloving are KABKAJA*s suggestions for 

the expansion of electric power in lanchuris. The present Chinese 
Administration plans to use these as a blueprint. The document 

“wes Loaned to an Aamgrican observer by ea Chinese electrical engineer 
ioyed by the Chinese Power Administration, The report was trans- 
ated in the American observer's office. The present whereabouts 

ot MABKAVA arenot known. 


Analysis of Industria]. Potential 


3, 6 Hancharia cool, iron, limestone, magnesite, bauxite, 
and other minerals are found in abundance at locations which are 
saparatively close to each other. this makes their development 
ensv. atural resources, communications, land, water supply, 
labor, and electric power are factors necessary for iniustrial 
development. Various districts are studied below on the basis of 
these factors, {See also Attachment #1.) 


b. Bushun €123+54,41-53) -=8 Anshan (122+57,41-04) District. 
(1) This srea is rich in imrortant resources. There 1s 
eoal in Fushun and Penchihu (123-43,41-20)3 iron ore in Anshan 
and Penechinuy of shale in Fushun; magnesite in Tashihchiao (122- 
30,40+38}3 salt in Yinglou (122~13,40-40) and Kaiping (122-22, 
AQ~24)3 and bauxite in Shihch'eng (coordinates unknown), More- 
over, HNukden lies in the center of this area, and plays an impor 
tant part in both light and heavy Industry and in apriculture. 


1a. 55 


é2}) The iron deposits of Manchuria equal 1,500,000,9000_ 
sen, of which one billion ton are in Anshan and one hundred million 


au Penchihu. Sxact figures for Manchurian steel production in 
1944 and 1945 are not available, but on a rough estimate 1,000,000 
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ton of iron and 1,000,000 ton of steel were produced during the 
two years. The major part of tron and steel processing is done 

at four furnaces, two in Anshan a,d two in Penchihu. The above 
mills once produced 350,000 ton a year, but the greater part of 
the steel refining plants and the factories preducing by-products 
have been damaged. MAEKAA believes tho Anshan and Penchihu 

mills should process only the iron mined near them, and should not 
be re-equipped to process ore imported from other areas, 


(3) The extraction of oil from shale is onc of the fore- 
most industries of Manchuria, which leads the world in production 
of this type. China has few oil fields, and production from oil 
shale should therefore he encouraged. The Rast and Vest O11 Ne- 
fining Plants, both loeated in Fushun, produce 300,000 ton of cil 
per year, Other similar factories could he built. Development 
of this industry would also encourage the development of tha chemi- 
cal industries, 


(4) Japan has no bauxite, a product necessary for the 
production of aluminum; but China has an abundant supply of zood 
quality bauxite, particularly in Shantung. Beeause of the use 
that can be made of the by-products, however, and because of the 
availability of electric power, Manchuria is the most economical 
place to produce aluminum, The following factories are producing 
this metals 


Fushun Factory Planned production: 15,000 ton a year. 
Present production: 10,000 ton 

Antung Factor; 

(124-33, 40-099 Planned production: 20,000 ton a yaar. 

Now under construction, 

Antung Aluminum Factory Planned productions 40,000 ton « year, 
Now under construction 


Even the planned production, however, will not satisfy the demand 
for aluminum, 


(5) Manehurian magnesite leads the world in both quality 
and quantity. The Yingkou Factory's yearly production is 500 ton. 
The extraction of pure magnesium from magnesite by the direct Tan 
duction method has passed the experimental stage and is now con- 
mercially profitable. This has nade Manchuria the world's greatest 
producer of magnesium. The demand for the pure metel is rare, but 
there is a great demand for its alloys. Manchurian preduction of 
Magnesium is only 30% that of aluminum, but the demand for the for- 
mer is growing, 


co Tunghua Area (128~14,43-22), 
{1) This district 1s ealled the unexplored storehouse 


of Manchuria. There are several coal and iron mines in the area, 
and lead and copper at Huanjen (125=25,41-16), 


+ 
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ad. Kirin-Changehun District 


(2) There is abundant electric power and an unlimited 
supply of limestone in this aren. The products for which there is 
most demand are those of the organice-synthetic chemical industries 
listed in the chart below: 


seexORL Lime stone 
an are {Se ee Re 
| ae Ammoni Coal Tar Coke s~" 
- Fuel Liquid & - Pitch |--Carbonate of Lime————~., 
-- Hydrogen Gas ~Anthracene O11|-Metallurgy | 
\_Ethylene ao «fo Heavy Oi1—.; | -Fuel : 
a et - Me dium 011,/” ‘"—-Garbon monoxide 
eee _Light O04 | 
~- Boft pitch |- Phenanthrene Creosote Nitro=-line —— 
-—-Pitch coke |-Anthracene Carbolic Acid “or Lighting ER 
t-~ Hard Piteh : | For we lding ete tee Caen 
+ /l~Dye Acetylene (for | 
meee r-Explosives automobiles) | 
oes i. Medicine Organic Syn- 
al ; thetic Chemicals ——~ 
Naphthalene Toluene \ 
. —Benzole Se eevee nae Soe Pr Or eETS aT eT ea ET 
Dye Pyridine.— Toluene Benzol 
Naphthea Acetone Alcohol 
Xylose Phthasol Oxalic acid 
Bactiec acid Acetic acid 
—~Medicines lithyl acetate Ethylene 
-—Dye Bihylene Bichloride 
-—Explosives Ethylene Tricholoride 
a Cosmetics ges ee ea a ee Nase te a 
.. Chemicals . Synthetic rubber, oil, fiber. 


Artificial wood and leather 
Liquid fuel. Acetate rayon 
Non-combustibie film. 

Explosives. Medicines. Dye. 


(2) Limestone found in Manchuria contains magnesium, but 
of on inferior quality. A high quality vein was recently discovered 
in Mingehteng( @A 4%) ), however. 

(3) Manchuria has to depend largely on coke, because of 
the insufficiency of anthracite ccal. It was therefore natural that 
coke ovens should be promoted. The establishment of coke factories 


cannot be done without considering the tar industry, as the two pro- 
ducts are closely related. 
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2. <Antung District 


(1) Since the Suiho Dam was constructed, making for a 
heavier flow in the Yalu River in winter, the water of the Yalu has 
flowed too rapidly to freeze. This fact is important in future planning 
and in the development of various industries, 


(2) The geographic location of Antung is advantageous 
for using magnesite mined in Shantung. (See paragraph b4.) 


(3) Lead and gine mined in the interior are refined 
at Antune. 


(4) Antung, with abundant electric power available, 
is suitable for the development of both light and heavy machine 
industry, 


(5) In the past, this district was important for its 
paper industry. This had as its resources lumber cut and transe 
ported down the Yalu River. Because of the construction of the 
Dam, however, lumber is no longer available, and this industry must 
be shifted to other cities. 


(6) Along with the great demand for power from the Yalu 
River installations, there is a related demand for electrical 
machinery, electrodes, and grinding compounds, Raw materials for 
these are found in Manchuria. 


f. Lisoehsi District, at the head of the Gulf of Liao Tung. 


(1) Salt is produced along the coast; coal is mined 
in the interior; and with magnesite available, there is a good 
prospect for the llght metals industry and the carbonate of lime 
industry. . 


(2) Since the area was among the first to be exploited 
for agriculture, the urgent need of fertilizers was apparent at 
once. ‘With minerals imported through Hulutao (121-01,40-44) and 
with coal and electric power from the interior, the Ammonia~-Sul- 
phate Fertilizer Industry could become one of the most important in 
the district. , 


ge Dairen District 


(1) This area is handicapped hoth geopraphically and 
from the standpoint of natural resources; but if the city is opened 
as a free port, it 1s bound to hecome an important point for the 
development on industry, There are a few industries in the area 
now, The salt, shipbuilding, and soda industries may be called 
the natural industries of the district, while the fabricating and 
machine industries were set up for commercial or political reasons. . 


h, East Manchuria, including the former Manchukuo province 
of Chientao. 
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(1) At present, East Manchuria is known only for its 


high grade coal and lumber 


and for its pulp and paper industry, 


There are possibilities for exploiting Limestone, lead, and zinc. 


1, Chalainor District (117-44,49-26) 


The area cannot now support and does not 
The only natural resource known of 


(1) 
industrial development. 


require 


present is coal from the Chalainor mines; but scientific surveying 


could probably locate cthers, 


20 Fronosed Industries and Electric Power Consumption. 


District Proposed Production Goal Power Amt of 
industry . (in tons) Consump— Power 
tion, KWH Required 
ner.ton.. KWH) 
Fushune Pig Iron 2,000, 000 ed 688, 000, 000 
Anshan Steel in- 
got 1,000,000 ~e 
fron ore 4,000,000 15 67, 500,000 
Aluminum 15,000 50,000 750,000, 000 
Magnesium 500 60, O00 30,900, 000 
Coal 5,000,000 25: 75,000, 000 
Liquid 500, 000 450 225,000, 000 
fuel 
Pulp 30, 000 450 13,500,000 
Others 400 , 000, 000 
TOTAL 2, 249,000,000 
Tunghua Steel 00, 000 3,000 900, 000, 000 
iron ore 00,000 15 9, 000, 000 
Coal 6,000, 000 15 90, 000, 000 
Others 10,000, 000 
TOTAL 1,009,000, 000 
Kirin Coal 4,000, 000 15 60,000, 000 
Carbonate 300,000 4,000 1,200,000, 000 
of lime 
Lleectrodes 50,000 3, 600 180,000, 000 
Nitro- 100, 000 150 15,000,000 
lime 
Others 250,000,000 
TOTAL 1,705,000, 000 
Antune Aluminum 20,000 50,000 — 1,000, 000, 000 
Salt (ine 100,000 15 - 1,500,000 
dustrial) : 
Klectrodes 100, 000 3,600 360, 000, 000 
Grinding 1,000 73000 7 3900, 000 
compounds ; 
Zine 10, 000 4,000 40, 000, 000 
lead 10,0006 1,500 15,000,000 
Others : 100, 000, 000 
TOTAL 1,523, 500,000 
CONFIDENTIAL 
on be 


Power 
Required 
Ky 


131, 000 


13,500 
70, 000 

6, 000 
34,500 
34, 200 


2,400 
80,000 


371, 660 


12,800 
2,000 
41,000 
9,000 


64,800 


37,900 
101, 000 


27 5500 
2, 300 


38,000 
205, 600 


145,000 
600 


55000 
13,000 


12,000 
53,000 
19, 000 


297,600 
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Liao~hsi Coal 5,000, 000 15 75,000,000 34,200 
Salt 500, 000 15: 560, 000 3,000 
Pulp 15,000 450 67, 500,000 1,100 
Zine 10,000 4,000 40,000,000 12,000 
Lead 10,000 1, 500 15,000, 000 5,000 
Others 74,000, 000 14,100 
TOTAL 279,000,000 69,400 
Dairen Coal 200, 600 15 3,000,000 1,500 
Iron alloy 50,000 4,600 200,000,000 38,000 
Salt 750, 000 15 11,250,000 4,600 
Soda 200, 000 200 40,000, 000 9,100 
Ammonia~ 200,000. g00 180,000,000 27,500 
Sulphate 
Others 200,000,000 40,000 
TOTAL 634, 250,000 120,700 
Bast Coal 5 000, 0OC: 15 75,000,000 34, 200 
Manchuria Pulp — 100,000 © 450 45,000,000 — 6,800 
Others | 90,000,000 17,100 
TOTAL 210,000,000 48,100 
Chientao Coal 2,000, 000 “5 30,000,000 13,700 
Province Pulp 60,000 45 27,000,000 41,000 
Zine 5,000 4,500 22,500,000 6,000 
Lead 5, 000 1, 500 7,500, 000 2, 500 
Others 25,000, 000 4,700 
TOTAL 112,000,000 67 900 
Chalainor Coal 1,000, 000 15 15,000, 000 2, 500 
Others 5,000, 000 500 
TOTAL 20,000,000 3,000 
Total Proposed Industries Above: 7,741,750, 000 1, 286, 400 
Total Zlectric Power for General Use: 1,145,000, G00 232,860 


Grand Total: 6,686,750,000 1, 519; 200 


Biectric Power Resources 


a. Most of the Nanchurian Rivers are slow-flowing. Dams are 
therefore needed if they are to he used for water power. The fol- 
lowing list shows rivers now being used for this purpose: 

Rivers ‘Power Locations sca cosh oe 
Yalu (Main, 125,- , 40,- ) 7 822,006 
Yalu (Yu Chiang tributary) 2 650,000 
Sungari River 6 1,690, 00G 
Tumen (129,-,42,-) 5 256, 00C 
Sou (Ussuri or ‘Tusuli 133,-,46,- or 
Jao River 133,-,47,-7 Subsource identi- 
fies this river as flowing into the 
He ilungehiang.) 3 150,000 
Luan (118,-,40,-) 4 400,000 
Mutanchiang (129,-,44- ) 3 386, 000 
Others ; : 2 480, OOC 
TOTAL 4,834, 000 
CONRINENT TAT, 
sac Eee 
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b. Coal is the ehief fuei for thermal power. in the past, 
thermal power stations were dependent on coal of inferior quality 
or on gases produced in emelting furnaces. The power stations were 


therefore built where the fuel was availabie. The following coal 


mines are most suitable for the setting up of thermal power stations 
because of their location, relation to water power stations, and be- 
cause of seasonal factors: 


Coal Mine Quantity of Deposits Cosl Available 
; in tons for thermal power 

eatin esnenenye sepstcah AE NEI AON NN LS ONTENTS OE = REAR I OE EI LSD FLAT IT ATE ates momen aenecoraemtioe Bias) | eae Se REEN AALS TAY LO LET TASTE 
Fushun 950,000,000 180, 000 
Chiaoho (127-20, 12, 500, 000 400, 000 

43-43 
Pataohao aie ae 20,000,000 450, 000 

41~50 
Fouhsin ets 7,000,000, 000 500, 000 

42-03 
Mishan 325°C 8,000, 000, 000 450, 000 

A3=35 . 
Chalainor (117~44, 400, 000, O00 200, 000 

= 20 

Hsingshan Cr apedDs 8, 000,000, 00C 450, 000 

47-20 
lisian (125-099 60,000, 00C 75,000 

2-5, 

Peipiao (120-47 30,000, 00C 45,000 

Al-47) 
Shulan rae 400,000, 000 500, 000 

4 Bho ek 
Penchihu 220, 000, OOC 60, COO 


ce, “ater power is considered the main source of electricity, 
with thermal power as an auxiliary. The latter is mainly used to 
supply electricity during the dry season. Therefore, the amount of 
coal required for the thermal power stations is partially determined 
hy the length of the a@raught season. In order that cities may be as- 
sured electricity st all times, an urban power station is planned 
for each, to provide the minimum demand for electric power within 
the city. ; 


Proposed Expansion of Llectric Power Instaliations and Lines. 
(See Attachment 2 and 3). 

a. The present period of expansion covers the completion of 
existing water power projects. The other four pericds are of five 
years duration each. ; 


b, Expansion Plan for Major Installations 


Present ist ond 3rd 4th Total 


Water Power 376,000 620,000 600,000 1,300,000 900,000 3,796,000 
Thermal 296,000 175,000 3202000 425,000 1,246,000 
Total 672,000 620,000 775,000 1,650,000 1,327,000 5,042,000 


(The unit above is Kiv. Figures above refer to new installations built 
in each period, not to combined amounts, Total refers to project 


on gomplet Pi 
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ce. Proposed Capacities of Power Installations at end of each 
periods 


Power Tnstallations (KW) Capacity (KTH) 


lst 1,292,000 » 105,000, 000 
ond 2,06 000 202, 000, 000 
3rd 3,708, 15+972s 000, O00 
ath 3 87? 000 19,842,000, 000 


d. Plan for Construction of Sub-stations 


1st 600, G00 KVA Capacity at Completion 
end 1, 000, 060 

3rd 1,500,000 " 

4th I 500,000 " 

Total 4. 600,000 " 


e. Plan for Construction of Electric Transmission Lines 


200 kv lines 140 kv lines ‘Total 
(Unit is kilometers) 
1st 110 410 
ond 335 332 
3rd 200 610 810 
ath 565 505 1070 
Totals 1210 L115. 2325 


f, the breakdown by industrial centers is as follows: 


ist and 2nd Periods. 


Center lst 2nd 
Instaliation Possible Sup Installation Power 
Ki. pliable Power 
KWH 
Liao-hsl 15,000 a 37,000, 000 55,000 ~ 292, 000, OCO 
Fushun 396, * 000 1, 550,000,000 624.000 2, 287,000, 000 
Antung- | 225 000 1,040, 000, 000 425,000 2,140,000, 000 
Dairen 
Tunghua 100, 000 360, 000, 000 350,000 - 1,160,000, 000 
Kirin- 466, 000 1,285,000, 000 ate 000 1. 725,000, 000 
Changchun 
site al 78,000 430,000, 000 118, 000 488, 000, 000 
chur ia 
Chientao 10,000 64,000, 000 20,000 112,000,000 
Chaiainor oe —— — on 
Totals 1,292,000 4,766,000,000  °,058,000 8, 204,000, 000 


ard and. 4th Periods.) 
ard tbh. 


Liaohsi 305,000 1,892,000, 9000 305, 000 1,892, 006, 000 

Fushun 713,000 3, 278, 000, 000 §13°000 3 728, 000, 000 

Antung- 625,000 3, 440, 000, 000 675,000 2 *790,000, O00 
Dairen 

Tunghua 750,000 2, 300,000,000 1,009,009 2, 900, 000, 000 
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Kirine 927,000 2,832,000, 000 
Changchun 
Bast Man- 368, 000 1,488, 000, 000 
chur ia 
Chientao 20,000 112,000, 000 
Chalainor ~ oe 


Total: 3,708,000 15, 342,000,000 


g. Construction Cost 


ma 


1,127,000 


3, 432,000, 000 

636,000 2, 300,000, 000 

275,000 1, 550,000,000 
50,000 9 

4,981,000 19,842,000, 000 


It is difficult to estimate construction costs for a long-term 


project. However, by obtaining cost figures of - 


vdities of a 


certain particular year, and using these figures as a basis, a fairly 
accurate estimate is possible. The cost shown on the following 


chart is based on prices for April 1945. 


The unit is Manchurian 


yuan 

Period _Pover Station. Substation. Lines Lotal 

ist 212,000, 000 72,000, 000 7,700,C00 291,700,000 
ond 640, 000, 000 120, 006, 000 23,400, COO g 3,400, 000 
3rd 1,600, 000, 000 180, 000, 000 50,850,000 1,830,850, 000 
4th 1,080,000, 000 180, 000, 000 71,250,000 1, 331,250,000 
Total 3,532, 000, 000 552,000,000 153,200,000 4,237,200,000 
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Electric Power 58,100 
pie Power eee Zio mii 
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- 
tee 
£ 7 ! 
io darbide 309,000 ton . ! ; 
Biectrodes 50,00 ton BL EA; i, 
Kitroe-Lime 100,000 ton g rE 
blee Fower 265,000 Ki . rs 


bilp 60,000 ton 

wine 5.009 ton 
Lead 5 5 2,000 ton 
whee on wr 6,300 Ki i 
iee Power Cap bel@ Kill } 


elec eowex Cap 17.05 Ki [oe 2,000,000 toa\ 
a. 


¥ oad. 4,000 , 000 ton. _ 
fs At 90,090 ton ~ a~y~bciu,s 


: ; / 
f 
N 
( eulp t £45,000 ton ’ ae. a ye 
Line 12,000 ton \ f Steel 390,000 eine ao 


Led LG,000 _f iron ore 600,000 tos 
det vowar 69,400 Wi Coal 6,000,000 ton \ 
zlee Hower Cap 208 Kin Aha I Elec Fower 290,000 KW 
\ ion ore ee 500% bh] biec Pover cap 2009 Kit 
pty feck 1,000,000 ton |] 
*. ‘Pig iron 2,000,000 th 
Rit “J Adiwcinum 35,800 ton \ 

Tea fiasnestimn 500 ton 
Coek 5,000,000 ton 
Pulp 390000 Liquid fuel Ee 
500,060 ol se 2 
Blee Power 200 KH fuminum 20,000 SON Pon, 
Elec Power Cap bit 400,000 ton NS, \ > 
22.4h KWH  ,feleetrodes 100,000 toXZ 
Se B inding compound 3,000 Ky 
2 [Zine 10,006 Lead 10,000 | ( 
a“ lxlec Powers 245,100 Kh . 
: Liee Power 1523 EWH 
7 Daler c Power Cap 1529 Ew , |. 


; fae), 200.8 
fron alloy 50,000. 
‘Salt 750,006 . 
soda 200,009 em 
AmmoniumeSnlphate 200,000 
e Power 117,700 KW |, 
sles Power Cap 6.34, KWH 
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SePEa The following sketches and figures show the installations ami tines to be 
aided in each period, Color indicates the time these were auiit, os follows: 
(mene Ut Period (biffers fran existing Lines, also shown in this color, only 
by building of Weihokan-Tunghua power line am the station at Taiteuno. 
only three instellations are enlarged: Fonguan frou. 140,000 to 260,000; 
suite Yan From 200,000 to 350,000, and Pencehihn from 25,000 to 26,000. 
2nd Period tiie « SE REL AOG. arse esti hth per dod 
fhe mace from which tais attachucnt was compiled have becn carelessly drawn. Figures 
have bean stated in teras of 10,000 hi and there has been carelessness in the placing 
wi the decimal point. The figures below are believed by this office to be correci. 
but whore the figures of the original have been changed, a question lark has been 
placed beside the figures Ip all cases, the original figure was one place hignet s- 
as 150,000 dnetead of 15,000. Na note has, however, becn made when the Ligure hes 
been Shown incorrectly cnly once and the other throe chorts sow the lower Picurse 
tn view of the above, the figures given should be taken as an indication of the ins 
tended time of enlarging an installation and the comparative amount it Was to be Aq 
larged aply> | 
Hackikangs 22,000, no change watil 4th Period when it as 254). 0a | 
Mishans 30,900 « " a a a a 8 FANG ya Seay 
Chin Po River: 36,000. Ne changes Ff 
Harbin; 38,000. No changeée % 
Ghangchuns. 49,000. Ne change _ ‘ 
Chiaghes 9,000 15,000. No further change a 
Heian 30,000. No change. i ee 
Penis: 40,000 i i f ) Yeolikany 
bushun; 50,000. 75,000 78,090. | ra 
Henchinus 28,000. Ny charge H 
Suine: 350,000. No change Ho 
Feipiaos 15,000. Ko change Hl : 
Deiren: 25,0000 No changes ee ees enters | i 
Tore t 7 fy m4 f are a uc OSS 6 io ‘ re FAS 
faiteuno: 50,000. No coe 7 a CO) Wichibs {Polat} 
fds Sbeiicud  bedew guile, HAPs ‘ bin. i eter 
Heri Segueds “shitans 10,000. Fogle reve ca 
® neax Antus 10,000 360,000 5, ge ee 
um mb4ertaus 30,000 Pataohac: 10,00 ee 
Lan Rivers 25,000 | a - 
inéus 2t,000 Sanbeockaw 215 00g Mutanchiang- 
Menechivug: [43,000 Shlan : 
Ldashiang 20,000 Chiacho =} j 
22 on border? 20,000 Chan, chia «© Poth oo f JSshihtoa 
ae a OW ‘Pengoan Dam @yohan Po Rives} 
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